Epidemiologic Analysis of a Worldwide Collection of Escherichia coli ST131 Using the 1928D Core Genome (cg) Multilocus Sequence Type (MLST) Reveals Country Specific and Globally Disseminated Clades
Lalitagauri M. Deshpande, PhD 1 ; Andrew P. Davis, BS 1 ; F. Fredrik Dyrkell 2 ; Dimitrios Amellos 2 and Mariana Castanheira, PhD 1 ; 1 JMI Laboratories, North Liberty, Iowa; 2 1928 Diagnositics, Goteborg, Hallands Lan, Sweden Session: 39. Diagnostics: Sequencing and Typing Thursday, October 3, 2019: 12:15 PM Background. Increasing antimicrobial resistance (R) among Escherichia coli (EC) isolates can be associated with the expansion of the pandemic sequence type (ST) 131 that harbors virulence factors and causes more severe infections when compared with other antimicrobial-R EC. We evaluated the core genome MLST (cgMLST) profiles and R genes using the bioinformatics tool 1928D to evaluate the epidemiology of a global ST131 EC collection and unrelated STs.
Methods. A total of 259 EC clinical isolates belonging to ST131 (n = 206), ST131single loci variant (SLV; n = 25), and 28 non-ST131 isolates collected from 27 countries during 2016-2018 were selected. Whole-genome sequencing FASTQ files were uploaded to the 1928D pipeline to generate MLST, cgMLST and R gene prediction. cgMLST assignment was based on comparing >2,500 genes.
Results. Among 231 ST131 and SLV EC isolates, 7 clades were identified (3 major [178 isolates]; Table) applying cgMLST allele distance (ad) of ≤50 as a cutoff. A total of 21 isolates were not assigned to clades (>50 ad from ST131 and SLV). Based on >95% concordance, 11 alleles differentiated clades II and III from clade I, while 6 alleles separated clades I and III from clade II. Isolates in clades I to IV were ciprofloxacin R (MIC, ≥4 mg/L); clades I and III predominantly carried bla CTX-M-15 (39/43 and 61/66), bla OXA-1 (35/43 and 43/66), and aac(6')-Ib-cr (39/43, 45/66) while clade II carried bla CTX-M-14 -like and rarely aac(6')Ib-cr (3/69). The most ad between the 7 ST131 clades was 216, while unrelated STs showed variable ad among isolates within that ST. Isolates bellowing to ST1193 were closely related genetically (ad of 30), but other STs had more variability among isolates (ST167, ad 552; ST38, ad 150; and ST69, ad 179).
Conclusion. 1928D is a robust platform for epidemiological analysis of isolates, providing additional granularity when compared with MLST. Clades II and III were closely related, but carried different bla CTX-M genes, while clades I and III were not as closely related, but both carried bla CTX-M-15 , bla OXA-1 , and aac(6')Ib-cr. These findings suggest that these clades might have acquired R genes at different points in their genetic evolution. A threshold of ≤50 (cgMLST distance) was useful for classifying isolates into clades. Background. Molecular diagnostic tests can provide microbiologic results rapidly and with greater sensitivity than traditional methods. However, these tests come with considerable costs, so thoughtful diagnostic stewardship is essential to ensure that resources and outcomes are optimized. We sought to evaluate the impact of PNGS testing on patient management.
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Methods. From February 2017 to January 2019, physicians in our group ordered 164 PNGS tests (Karius, Redwood City CA) on 125 patients. A retrospective chart review was performed to determine the clinical indication and utility of the test.
Results. The assay failure rate was 4.9% (8/164). Positive (pos) results were noted in 34% (53/156), of which 23 (43.4%) represented false pos results; 28 were true pos (52.8%) but 2 were unnecessary (also had pos blood cultures). The most common reason for testing was to assess for Mycobacterium chimera (Mc) infection, representing 94 of 156 (60.3%) tests. Of the 21 patients with known Mc, only 10/21 had pos initial tests (47.6%); if patients with Mc localized to the sternum were excluded (8 patients), 76.9% with deep organ involvement had pos initial tests. Five patients with deep Mc infection had persistently pos results while on therapy; 4 of these had not had surgery; 1 was 6 months s/p valve replacement for Mc. The next most common indication was to r/o endocarditis in 18/156 (11.5%) and had an impact in 8/18 (44.4%), including 4 patients whose PNGS result identified a likely pathogen in culture negative endocarditis (CNE). Of the 62 tests done for non-Mc patients, 33.9% (21/62) were useful for management decisions. Among patients who eventually had a diagnosis made but had negative PNGS results included patients with Whipple's (1), CNS infection (2), and fungal infections (5).
Conclusion. Overall, only 17.9% (28/156) of tests yielded true pos results. The most common reason was to evaluate for Mc infection. PNGS did not detect Mc in patients with proven local disease and was pos in >75% with deep/disseminated disease. However, a negative result did not exclude significant Mc infection. Repeat testing can be considered if clinical suspicion is high but should not be done before standard blood cultures are negative. While more than 60% of the non-Mc tests were not clinically useful, there was modest added utility where infection is high on the differential especially patients with CNE.
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Molecular patterns of Streptococcus agalactiae (GBS) Strains

Background.
Rectovaginal colonization during pregnancy with Group B Streptococcus (GBS) is a risk factor for early neonatal sepsis, and may also cause chorioamnionitis and fetal death. In Israel, the reported colonization rate in pregnant women is low, and therefore routine screening of pregnant women for GBS colonization is not recommended. We noticed higher rates of early-onset disease (EOD) due to GBS in newborns of women hospitalized in Maayaney Hayeshua Medical Center, which serves an Orthodox Jewish Community (OJC) in Israel. Therefore, our aim was to
